V. 3. 3- WATERBAL WATER BALANCE SUMVARY OPERATI ON

ldentifier: WATERBAL

Application: Calibration progranms only

Description: This Operation generates displays representing the
conmponents of the water bal ance over a watershed.

The Operation is designed for use with either the Sacramento or
Conti nuous APl rainfall-runoff nodel. Use of the snow nodel with
either rainfall-runoff nodel is optional.

The following information is printed:

1. Snow and rainfall-runoff nodel conmponents for each nonth are
di spl ayed at the end of a water year for each subarea. This
i ncl udes wat er bal ance and runoff conmponents and end of nonth
contents.

2. Annual average val ues of precipitation, runoff, evaporation,
snowfall and recharge will be conputed for the run period for
the conpl ete drai nage area. Values for each year can
optionally be displayed.

3. Average, high and | ow values of the end of nonth Sacranento
nodel storage contents for the entire run period can optionally
be di spl ayed.

Only displays 1 and 2 will be printed when the Conti nuous APl MNodel
i s used.

Because the QOperation does the water bal ance based on the hydrol ogic
year, the run period nmust start in Cctober.

Al l owable Data Tine Interval: 24 hours

Time Series Used: Tinme series used in this Operation are as foll ows:

Dat a M ssi ng
Ti me Val ues
General Type Dimm Units Use Required Interval Allowed
Mean daily L3 CwVsD I yes 24 no
Si mul at ed
di schar ge
Mean daily L3 CwVsD I yes 24 yes
Observed
di schar ge
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I nput Summary: The card input for this Operation is as foll ows:

CGeneral user supplied heading

Internal identifier for observed
di scharge tinme series

Dat a type code for observed di scharge

Internal identifier for sinulated
di scharge tinme series

Data type code for simlated discharge

Total drainage area for all subareas

Nunmber of subareas for which displays
are to be generated

Option to display water bal ance
conmponent val ues for each year for the
conpl ete drainage area - enter 'YES to
specify option

Option to display average, high and | ow
val ues of the end of nonth Sacranento
nodel storage contents - enter 'YES to
specify option

General user supplied heading for

Wei ghting factor:

S same as specified in '"VEIGHTS
Operation if there is nmore than
one subarea

S 1.00 if only one subarea is used

Snow Operation type - currently only
'SNOW 17" is available - option to store
suns of snow cover water bal ance

vari abl es must be turned on for this
Operation - leave blank if a snow nodel

I nternal nane for snow nodel

Card For mat Col ums Contents
1 5A4 1-20
i nformati on
2 2A4 1-8
2X, Ad 11-14
time series
2X, 2A4 17-24
2X, Ad 27-30
time series
2X, F10. 3 33-42
consi der ed
2X, 15 45- 49
2X, A3 52-54
3X, A3 58-60
3 5A4 1-20
subar ea
2X, F5. 3 23-27
2X, 2A4 30- 37
is not used
2X, 2A4 40- 47
2X, 2A4 50- 57
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Card For mat Colums Contents

are allowed - option to store water
bal ance suns nust be turned on for this
Operati on

2X, 2A4 60-67 Internal nanme for rainfall-runoff nopdel
Repeat card 3 for each subarea.
Sanple Input and Qutput: Sanple input is shown in Figure 1. Sanple

output fromthe paraneter print routine is shown in Figure 2. Sanple
output fromthe execution routine is shown in Figure 3.

Error and WArni ng Messages: The error and warning nessages generated
by this Operation and the corrective action to take when they occur
are as follows:

A. Messages that can occur during setup:

1. **ERROR** THE NUMBER CF SUBAREAS ( XXXXX) EXCEEDS THE MAXI MUM
NUMBER OF SPACES ( XXXXX) | N ARRAY LOCPL.

Acti on: Decr ease t he nunber of subareas.

2. **ERROR** OPERATI ON ( XXXXXXXX) ( XXXXXXXX) DCES NOT EXI ST.
CHECK OPERATI ON NAME.

Action: Check columms 40-47 and 60-67 of card 3. Make sure
that the Operation name is specified correctly and that it
has previously been associated with the appropriate

Oper ati on.

3. **ERROR** OPERATI ON ( XXXXXXXX) ( XXXXXXXX) |'S NOT A VALID
SNOW OPERATI ON FOR USE W TH THE WATERBAL OPERATI ON.

Acti on: Check columms 30-37 of card 3. Make sure that snow
nodel is being read in as ' SNOWM 17'.

4. **ERROR** THE OPTI ON TO STORE SUMs HAS NOT BEEN TURNED ON
FOR ( XXXXXXXX)  ( XXXXXXXX)

Action: Check the input for the indicated Qperation. Make
sure that the option to store suns has been turned on.

5. **ERROR** THE MULTI - YEAR ZONE CONTENTS DI SPLAY MAY ONLY BE
USED W TH THE SACRAMENTO MODEL.

Action: Do not specify this option when the Conti nuous API
nodel is being used.

6. **ERROR** THI S OPERATI ON CANNOT BE USED W THOUT A RAI NFALL-
RUNOFF MODEL.
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Action: Provide the necessary input for either the
Sacranmento or Continuous APl nodel.

7. **ERROR** OPERATI ON ( XXXXXXXX) ( XXXXXXXX) |'S NOT A VALID
RAI NFALL- RUNOFF OPERATI ON FOR USE W TH THE WATERBAL
OPERATI ON

Acti on: Check colums 50-57 of card 3. Make sure that the
nodel type being read in is 'SAC-SMA'" or ' APl -CONT' .

8. **ERROR** THE SUM OF THE SUBAREA VEI GATS DOES NOT EQUAL
1. 00.

Acti on: Check colums 23-27 of card 3. Make sure data was
read in correctly and that weights sumto 1.00.

9. **ERROR** THI S OPERATI ON NEEDS ( XXX) RECORDS ON THE WATER
YEAR SCRATCH FI LE ONLY ( XXX) ARE AVAI LABLE

Action: Either (1) decrease the nunmber of CQperations that
use the water year scratch file. Operations that use the
wat er year scratch file are 'W-PLOT', ' STAT-QVE' , 'PLOT-TS
(only when the plot option = 1) and ' WATERBAL' or (2) cal
your Focal point to have the size water year scratch file

i ncreased.

B. Messages that occur during execution.

1. **WARNING'* A TOTAL OF ( XXXXXX) OBSERVED DI SCHARGE VALUES
ARE M SSI NG DURI NG THE RUN PERI CD.

Action: None required. The user should be aware that

si nul ated val ues are generated for every day of the
calibration period. Values based on observed data are
generated only on those days (periods) with avail abl e dat a.
Thus, a direct conparison of, for exanple, observed and
sinmul ated runoff nmay not always be justified.

Carryover Transfer Rules: This Operation has no carryover.

Punched Card Linitations: The values on the cards generated by the
punched card subroutine should be identical to the original cards
i nput for the Operation.
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Figure 1. Sanple Card I nput For Operation WATERBAL

- Colum -
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
e

WATERBAL BLANTYRE

FRENCH BROAD- BLANTYE

BLANTYRE QVE BLANTYRE SQVE 767.0 1 YES YES
FRENCH BROAD- BLANTYE 1.0 SNOW 17 BLANTYRE SAC-SMA  BLANTYRE

Figure 2. Sanple OQutput From Cperati on WATERBAL Print Paraneter
Rout i ne

Kk kkkhkkkhkkkk ok ok k& K &

WATERBAL OPERATI ON NAME=BLANTYRE
Kk kKKK KKK KKK KK A KKK Kk
WATER BALANCE OPERATI ON FOR FRENCH BROAD- BLANTYE
WATER BALANCE DI SPLAYS W LL BE GENERATED FOR 1 AREA(S)
TOTAL AREA ABOVE FLOW POI NT = 767.0 SQ. KM
DI SPLAY OPTI ONS SELECTED:

YEARLY WATER BALANCE SUMMARY DI SPLAY
MULTI - YEAR AVERAGE ZONE CONTENTS DI SPLAY

GENERAL DI SCHARGE TI ME SERI ES | NFORMATI ON:

T.S. | DENTIFI ER T.S. DATA TYPE
BLANTYRE QVE
BLANTYRE SQMVE

GENERAL AREA/ SUBAREA | NFORMATI ON:

SNOW OPERATI ON RAI NFALL- RUNOFF OPERATI ON
NAME WEI GHT TYPE NAME TYPE NAME
FRENCH BROAD- BLANTYE 1.000 SNOW 17 BLANTYRE SAC- SMA BLANTYRE
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Figure 3. Sanple Qutput From Operati on WATERBAL Execution Routine

WATER BALANCE SUMVARY FOR FRENCH BROAD- BLANTYE

VATER YEAR 1954 AREA (SQ KM = 767.0 UNI TS ARE MM
PRECI PI TATI ON AND SOl L MO STURE BALANCE EVAPCTRANSPI RATI ON
RAIN+  EOM  CHANGE CHANGE RECHARGE ET ET
MONTH  RAIN  SNOW  MELT (V) (WVE) RUNOFF (STO) (SIDE) DEMAND ACTUAL U-ZONE L-ZONE ADIMP RIPARI AN
oct 26 0. 26. 0. 0. 30. -73. 0. 90 68. a4 15. 7. 2
NOV 98 0. 99. 0. 0. 32. 33. 0. 46 34. 22 7. 3. 1.
DEC 231 0. 231. 0. 0. 97. 112. 0. 22 21. 19 0. 2. 0
JAN 251 9. 260. 0. 0. 137. 97. 0. 27 26. 23 1. 3. 0
FEB 153 3. 156. 0. 0. 96. 28. 0. 34 31. 26 2. 3. 0
MAR 144 9. 153. 0. 0. 116. 7. 0. 33 30. 27 0. 3. 0
APR 105 0. 105. 0. 0. 100. -23. 0. 29 28. 25 0. 3. 0
MAY 97 0. 97. 0. 0. 85. -48. 0. 64 60. 50 4 6. 0
JUN 46 0. 46. 0. 0. 43. -147. 0. 200 150. 78 52 15. 5
JuL 120 0. 120. 0. 0. 36. - 49, 0. 194 132. 81 32 13. 6
AUG 97 0. 97. 0. 0. 30. -54. 0. 185 121. 83 20 12. 7
SEP 19 0. 19. 0. 0. 19. -75. 0. 162 75. 42 17 7. 9
YEAR 1385 21 1406 N A 0 820. -191 0 1085 778 519 151 77 31
SACRAMENTO SOl LMD STURE ACCOUNTI NG VOLUMVES
RUNOFF COVPONENTS BASEFLOW
MONTH TOTAL | MPERV DIRECT  SURFACE |INTERFLON PRI MARY  SUPPLENENT
oct 30 1. 0. 0. 0. 31. 0
NOV 32 3. 2. 0. 1. 26. 1
DEC 97 8. 16. 0. 5. 33 36
JAN 137 9. 23. 8. 8. 40 49
FEB 96 5. 12. 0. 4. 43 32
MAR 116 5. 12. 0. 3. 51 a4
APR 100 4. 8. 0. 2. 51 36
MAY 85 3. 6. 0. 2. 50. 24
JUN 43 2. 0. 0. 0. 43. 3
JuL 36 4. 0. 0. 0. 38. 0
AUG 30 3. 0. 0. 0. 33. 0
SEP 19 1. 0. 0. 0. 27. 0
TOTAL 820 49 78. 8 24 466 225
SACRANENTO MODEL
END OF MONTH SO L MOl STURE STORAGE CONTENTS
MONTH  UZTWC ~ UZTD UZFWC LZTWC  LZTD LZFPC LZFSC  LZDR ADIMC
oct 45 40. 0. 112 68. 214 0. 0.78 157
NOV 78 7. 0. 135 45, 189 1. 0.78 206
NOV 78 7. 0. 135 45, 189 1. 0.78 206
DEC 84 1. 0. 180. 0. 258 6. 0.70 257
JAN 77. 8. 0. 180. 0. 361. 22. 0.62 256
FEB 85. 0. 9. 180. 0. 375. 22. 0.61 264
MAR 85. 0. 2. 180. 0. 393. 19. 0.60 265
APR 82. 3. 0. 180. 0. 383. 8 0.61 261
MAY 62. 23 0. 176 4. 359. 0.63 237
JUN 17. 68. 0. 116 64. 309. 0 0.71 133
JuL 43. 42. 0. 80 100. 264. 0 0.77 123
AUG a4, a1. 0. 57 123. 226. 0 0.81 101
SEP 14. 71. 0. 37 143. 195. 0 0.84 51
MULTI - YEAR AVERAGE ZONE CONTENTS FOR FRENCH BROAD- BLANTYE
BASED ON THE PERIOD 10/ 1953- 9/ 1954
MONTH uzZTVC UZFVC LZTVC LZFSC LZFPC
AVG  HI Lo AVG  HI Lo AVG  HI Lo AVG  HI Lo AVG  HI Lo
oct 45. 45, 45 0. 0. 0. 112, 112, 112 0. 0. 0. 214. 214. 214
NOV 78. 78. 78 0. 0. 0. 135. 135. 135. 1. 1. 1. 189. 189. 189
DEC 84. 84. 84 0. 0. 0. 180. 180. 180. 6. 6. 6. 258. 258. 258
JAN 77. 77. 77 0. 0. 0. 180. 180. 180. 22. 22, 22 361. 361. 361
FEB 85. 85  85. 9. 9. 9. 180. 180. 180. 22. 22, 22 375. 375. 375
MAR 85. 85. 85 2. 2. 2. 180. 180. 180. 19. 19. 19 393. 393. 393
APR 82. 82. 82 0. 0. 0. 180. 180. 180. 8. 8. 8. 383. 383. 383
MAY 62. 62. 62 0. 0. 0. 176. 176. 176. 3. 3. 3. 359. 359. 359
JUN 7. 17. 17 0. 0. 0. 116. 116. 116. 0 0. 0 309. 309. 309
JuL 43. 43, 43 0. 0. 0. 80. 80.  80. 0 0. 0 264. 264. 264
AUG a4, a4, a4 0. 0. 0. 57. 57. 57 0 0. 0 226. 226. 226
SEP 14. 14, 14 0. 0. 0. 37.  37. 37 0 0. 0 195. 195. 195
YEARLY WATER BALANCE SUMMARY FOR FRENCH BROAD- BLANTYE
BASED ON THE PERIOD 10/ 1953- 9/ 1954 VALUES EXPRESSED ARE MEAN ANNUAL - UNI TS ARE MM
CHANGE oBS SI'M
ET-DEMAND  ET- ACTUAL PRECI P SNOW RAIN+MELT ~ STORAGE RECHARGE RUNOFF RUNOFF
1085. 778. 1406. 21. 1406. -191. 0. 842. 820
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MULTI - YEAR WATER BALANCE SUMMARY FOR FRENCH BROAD- BLANTYE

BASED ON THE PERI CD 10/1953- 9/1954 VALUES EXPRESSED ARE MEAN ANNUAL - UNITS ARE WM
CHANGE oBS SIM
ET- DEMAND  ET- ACTUAL PRECI P SNOW RAI N+MELT STORAGE RECHARGE RUNCFF RUNCFF
1085. 778. 1406. 21. 1406. -191. 0. 842. 820.
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